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Safety Seat, Suspended in a Land Vehicle, Aircraft or Vessel 

Description 

5 

The invention concerns safety seats for land vehicles, aircraft or 
vessels by means of which persons that are to be transported on the 
seats are supported securely, especially if the vehicle is affected by 
accelerations. Safety seats of the aforementioned kind, particularly in 
10 their use in aviation, are described e.g. in the WO 98/47762 and in the 

further publications explained therein. 



Safety seats of the aforementioned kind usually comprise a rigid 
seating surface that is attached to the corpus of the vehicle and 
15 especially to the bottom of the vehicle via corresponding reinforcement 

means. An associated harness usually comprises two shoulder belts 
and two lap belts. One end of each belt is fixedly attached to the 
vehicle while the other ends converge in a central belt buckle, which is 
located in front of the person that is to be transported. 

20 

Particularly if used in an armored land vehicle, it is of importance to 
protect a person sitting on the seat from the consequences of 
acceleration that is caused e.g. by the explosion of a landmine 
underneath the bottom of the vehicle. The vehicle is thereby often not 
25 only entirely lifted off the ground, but the floor of the vehicle is bent 

considerably inwardly. Accordingly, safety seats that are fixedly 
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attached to the corpus of the vehicle show safety risks. They not only 
transfer shocks and vibrations caused by driving onto the vehicle 
occupant, they also do not provide enough protection against the floor 
bending inwardly. 

As an alternative it has already been suggested to locate safety seats 
of the aforementioned kind suspended from the roof of the concerning 
vehicle. This has the disadvantage that such seats are usually very 
heavy and occupy a lot of space. At the same time, a substantial 
distance to the floor of the vehicle has to be maintained, which further 
increases the space necessary to install the seat. 

Finally, all configurations of seats bring about the problem that these 
safety seats are fixed components of the vehicle which considerably 
reduce the mobility of the person sitting in a vehicle and particularly of 
the person performing certain tasks in the military field. Furthermore for 
the safety seat is not adjustable to the body proportions of the 
occupant. 

A safety seatcomprising a fabric covering with an entry that encloses 
the occupant's body up to over the height of the head in the back and 
on the sides is described in detail in DE 43 03 719 A1. On the top and 
on the bottom, the safety seat can be suspended between the floor and 
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the roof area of the vehicle by means of supporting belts that are 
attached to the covering. 

Further, a seat equipped with safety belts, installed in a vehicle 
protected against landmines, is shown in DE 101 30 631 A1. In order to 
detach the seat from the floor of the vehicle, the seat is suspended via 
at least one supporting arm in the upper area of the side wall of the 
vehicle. 

Likewise, the object of US 5,642,916 is a seat installed in a vehicle. 
The basic configuration of the seat allows movement of the seating 
surface, whereby the seating surface is secured in the vehicle via 
supporting belts that are supported on belt retractors. 

The seat described in US 4,909,499 is provided with a belt fixture for a 
safe support of the vehicle occupant's head in the case of 
corresponding vehicle accelerations. 

The DE 199 57 814 A1 finally describes a belt retractor that is 
propelled by an electric motor. It comprises a blocking mechanism that 
can be controlled by an operator and an electronic control unit that 
makes it possible to control different functions of the belt retractor. 
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It is an object of the invention to provide a safety seat that is universally 
applicable, that can be positioned in the vehicle in a space-saving 
manner, and that at the same time ensures maximum freedom of 
movement for the tasks that the occupant has to perform in the vehicle. 

The realization of the object including advantageous embodiments and 
further developments of the invention proceeds from the content of the 
patent claims, which follow this description. 

It is the fundamental concept of the invention to provide a safety seat 
for land vehicles, aircraft or vessels, comprising a harness that is 
suspended from fixed points of the vehicle and which is to be put onto 
the vehicle occupant's body without fixed components and which is to 
support the occupant. Fabric supporting belts extend from the harness 
to belt retractors that are located on the fixed points and pretension the 
connected supporting belts in the direction of retraction. Further 
provided is a switching device that can be operated by the occupant 
and by means of which the belt retractors can be switched into either a 
free running state with free belt withdrawal opposite to the pretension 
that is provided in the direction of retraction, or into a blocking state 
with complete blocking of the belt shaft effective both in the direction of 
belt retraction and in the direction of belt withdrawal, or into a 
positioning state in which the belt retractors are only blocked in the 
direction of belt withdrawal. 
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The invention is therefore based on the principle to solely tie the safety 
seat to the harness that is to be put onto the occupant's body while 
refraining from the use of fixed components and to suspend the 
harness, via supporting belts, from belt retractors that are fixedly 
attached to the vehicle so that the result is a cardanic suspension of 
the vehicle occupant with his body-related seat between the fixed 
points that are formed by the belt retractors. In order to ensure the 
stability of the seat, which is desired in certain driving situations of the 
vehicle or while performing certain working movements, the belt 
retractors are initially designed with a pretension that constantly biases 
the supporting belts in the direction of retraction and can further be 
switched into different operational states by means of a switching 
device that is to be operated by the vehicle occupant. A first switching 
state thereby enables a free running state of the belt retractors in which 
the supporting belts can be withdrawn from the non-oriented belt 
retractor and wound up again independently. The occupant that is 
connected to the belt retractors by means of his harness can therefore 
move freely between the fixed points, whereby due to the pretension in 
the direction of retraction of the supporting belts any uncontrolled belt 
length of the supporting belts is avoided. A second switching state 
leads to a complete blocking of the belt retractors both for belt 
withdrawal and belt retraction. In that switching state, the supporting 
belts are tautly and unyieldingly secured so that the vehicle occupant is 
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in other words suspended between the fixed points and therefore 
secured without any real possibility of movement. A third switching 
state exclusively allows belt retraction while belt withdrawal is blocked. 
That realizes a kind of back stop by means of which belt length of the 
supporting belts that is released through movement of the vehicle 
occupant is retracted, yet the vehicle occupant is secured in the 
position he last occupied, so that a positioning state is realized. 

On the one hand, the above mentioned switching device provides a 
maximal freedom of movement for the vehicle occupant, while on the 
other hand a safe support and securing of the vehicle occupant in 
optional positions within the vehicle is ensured, which is to be 
described in more detail with the aid of the stress profiles in an 
armored vehicle. 

According to one embodiment of the invention, the harness to 
comprises a belt sling that supports the buttocks of the occupant with 
two longitudinal belts extending along the upper body, at least one 
back belt that connects the two longitudinal belts behind the occupant's 
back, two shoulder belts that start at the longitudinal belts and extend 
over the occupant's shoulders, and two lap belts which are connected 
to the longitudinal belts. The free ends of the shoulder belts and the lap 
belts can be buckled together in a central belt buckle. 
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In one further embodiment, the longitudinal belts of the harness can be 
extended and, as supporting belts, can each run to a belt retractorthat 
is located above the vehicle occupant. Two further supporting belts can 
be connected to the belt sling in the vehicle occupant's hip area and 
each extend to a belt retractor that is located in front of the seat and 
facing the vehicle occupant. The harness that supports the vehicle 
occupant is therefore suspended from at least four belt retractors that 
are located at a certain distance from each other. 

In a further embodiment, the invention is focused on providing a so 
called memory function with regard to the possible seating positions of 
the vehicle occupant. Under certain operational circumstances of a 
vehicle it is desirable that the vehicle occupant, primarily located in an 
uppermost position, is on the one hand able to rapidly occupy 
preferably the lowest position in the vehicle, but is on the other hand 
able to immediately and as rapidly occupy a pre-defined working 
position in the vehicle. 

According to one embodiment of the invention it is therefore intended 
that each supporting belt that extends to a belt retractor runs through 
and is supported on the harness in a looped manner and, from the 
harness, extends to a further belt retractor. Both ends of each 
supporting belt, which are located on both sides of its loop-like 
connection to the harness, are therefore each connected to a belt 
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retractor. The additional belt retractors are linked to an additional 
switching device comprising the functions free-running state, blocking 
state and positioning state. The second, additional switching device 
thereby serves as a memory function and has the purpose to ensure, in 
conjunction with the four additional belt retractors that are controlled by 
it, that the vehicle occupant can quickly reassume a pre-defined 
seating position. In that context, the length of the supporting belts can 
be dimensioned in such a way that, if the belts are completely 
withdrawn from the belt retractors, the safety seat is located in the 
lowest position. 

According to one embodiment of the invention, the above mentioned 
memory function can be realized by way of an appropriate 
configuration of each one of the existing belt retractors, so that no 
larger quantity of belt retractors is necessary. If the belt retractors that 
are utilized in any case are to be employable for that memory function, 
each of the supporting belts can run through and be supported on the 
harness in a looped manner and that both ends of each supporting 
belt, located on both sides of its loop-like connection to the harness, 
are connected to the associated belt retractors. Switching devices 
comprising the functions free running state, blocking state and 
positioning state that are to be operated separately are assigned to 
each belt retractor and each one of the switching devices controls the 
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state of movement of one end of the two supporting belt ends that are 
connected to the associated belt retractor. 

Regarding the securing of the occupant who is wearing the harness to 
the belt retractors, according to one embodiment of the invention a 
supporting belt that extends to a belt retractor located in the floor area 
of the vehicle is connected to the belt sling that supports the buttocks 
of the vehicle occupant. In addition, a supporting belt, which extends to 
a belt retractor that is attached to the vehicle in the back area of the 
occupant, can be connected to the back belt of the harness. 

An improved fit of the harness on the body of the occupant can be 
realized if, according to one embodiment of the invention, two back 
belts are connected to the longitudinal belts of the harness, one in the 
15 shoulder area and one in the hip area, and if the supporting belt is 

connected to the back belt that is located in the shoulder area. 

According to embodiments of the invention, the belt sling including the 
adjacent sections of the longitudinal belts and the back belt that is 
20 located in the hip area can be connected with each other via a fabric 

seating surface and/or the longitudinal belts and the back belts can be 
connected by way of a fabric backrest. 
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10 



As far as it is intended, according to one embodiment of the invention, 
that the supporting belts are releasably attached to the associated belt 
sections of the harness, that brings with it the advantage that the 
vehicle occupant's freedom of movement especially when entering the 
vehicle is improved, since the vehicle occupant can put on the harness 
before entering the vehicle and attach it to the associated supporting 
belts after entering. 

The fact that the supporting belts are releasable from the harness on 
the occupant's body further provides the possibility to integrate and 
connect these areas of the harness with the clothing that the occupant 
is to wear. If the occupants often wear overalls made out of robust 
material, the corresponding belts can be embedded into those overalls 
so that the supporting belts are directly connectable to the overalls. 

Regarding the configuration and control of the belt retractors, according 
to one embodiment of the invention a switching box with a switching 
lever, which is movable between three positions, is attached to the 
vehicle so as to be reachable by the occupant, and control lines lead 
from the switching box to each one of the installed belt retractors. 

The pretension on the belt retractors that is effective in the direction of 
belt retraction can in particular be induced by spring tension, or 
alternatively the pretension on the belt retractors that is effective in the 
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direction of belt retraction can be generated by engaging an active 
drive mechanism for the belt shaft. 

Finally, in the positioning state, the blocking of the belt retractor in the 
direction of belt withdrawal can be realized by a ratchet mechanism. 

Described below are embodiments that are represented in the 
drawings, in which: 

Fig. 1 shows a schematic representation of a harness, 
connected to associated belt retractors via 
supporting belts, including the switching device 
associated with the belt retractors; 

Fig. 2a - 2c show a different embodiment of the invention 
comprising a memory function for an operating 
position that can be adjusted by means of the 
additional switching device, whereby 

Fig. 2a shows the vehicle occupant in the lowest the position of 
the harness, 

Fig. 2b shows the vehicle occupant in an intermediate operating 

position of the harness, 
Fig. 2c shows the vehicle occupant in the uppermost position of 

the harness. 

The harness 10 that is represented in the drawing primarily comprises 
a belt sling 11 that supports the buttocks of the not represented 
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occupant The belt sling 11 has two longitudinal belts 12 extending 
upwardly along the upper body, whereby in the embodiment 
represented here the longitudinal belts 12 are connected by two back 
belts 13 and 13a serving as back support for the occupant. The one 
back belt 13 is located in the shoulder area, the other back belt 13a is 
located in the hip area. Two shoulder belts 14, starting at the 
longitudinal belts 12 and extending over the occupant's shoulder, and 
two lap belts 15, which are connected to the longitudinal belts 12, make 
the harness 10 complete. The free ends of the shoulder belts 14 and of 
the lap belts 15 can be buckled together in a central belt buckle 16. It is 
intended but not further represented for the aforementioned 
components of the harness 10 to each be adjustable in their length so 
as to be adaptable to the body proportions of a vehicle occupant. 

The harness 10 described above is to be connected to belt retractors, 
which are fixedly attached to the vehicle, via supporting belts that are 
described below. In that way, the harness 10 is suspended between 
the fixed points that are formed by the corresponding belt retractors. 

In the embodiment represented here, the longitudinal belts 12 of the 
harness 10, in an elongation as supporting belts 17, each extend to a 
belt retractor 18 that is located above the vehicle occupant. Two further 
supporting belts 19 are attached to the belts sling 11 in the vehicle 
occupant's hip area and each extend to a belt retractor 20, located in 
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front of the seat and facing the vehicle occupant. The components of 
the harness 10 that support the weight of the vehicle occupant, that is 
to say the belt sling 11 and respectively the lap belts 15 and the 
longitudinal belts 12, are suspended from at least four belt retractors 
18, 20 that are located a certain distance from each other. 

In order to further stabilize the harness 10 that forms the safety seat, 
an additional supporting belt 21 extends from the belt sling 11, which 
supports the vehicle occupant's buttocks, to a belt retractor 22 that is 
located in the floor area of the vehicle. Another supporting belt 23 
extends from the back belt 13 that is located in the shoulder area to a 
belt retractor 24, which is attached to the vehicle in the area behind the 
occupant's back. 

In front of the vehicle occupant, a switching box 25 with a switching 
lever 26 is attached to the vehicle so as to be reachable by the 
occupant. The switching lever 26 is movable between three positions. 
A control line 27 extends from the switching box 25 to each of the 
installed belt retractors 18, 20, 22, 24. For a better comprehension of 
the following operating description, the switching positions that can be 
realized in the switching box 25 are characterized as follows: 

Position I: free running state with free belt withdrawal and 
free belt retraction (free running state); 
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Position II: complete blocking of all belt retractors both for belt 
withdrawal and belt retraction (blocking state); 

Position III: blocking of the belt retractors for belt withdrawal 
while free belt retraction is enabled (positioning 
state) 

When the vehicle occupant either puts on the harness 10, which is 
located in the vehicle, after entering the vehicle or enters the vehicle 
with the harness 10 already put onto his body outside the vehicle for 
the harness 10 to be connected to the supporting belts 17, 19, 21, 23, 
the switching lever 26 is situated in the position I. Likewise, the 
switching lever remains in the position I in those cases in which an 
unconfined mobility of the vehicle occupant is desired, e.g. for loading 
or operation of weapon systems. The switching position I further 
enables the vehicle occupant to place himself into the desired seating 
the position inside the vehicle. That applies for example to the driver of 
an armored vehicle in his operating or driving position with his head or 
upper body protruding through the hatch of the vehicle. After reaching 
the position, the switching lever 26 is switched into the position II in 
which the belt retractors are blocked both for further belt withdrawal 
and further belt retraction. The result is a secure fixation of the vehicle 
occupant, who is wearing the harness 10, between the belt retractors. 
In that switching position, the harness 10 functions as a stable safety 
seat. 
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If e.g. the driver faces a dangerous situation in which he rapidly has to 
correct or change his seating position in order to withdraw his upper 
body or head from the area of the hatch, the switching lever 26 is 
moved into the switching position I. In that switching position, the 
supporting belts 17, 19, 21, 23 are released so that the occupant 
instantly falls into a lower seating position. If the switching lever 26 is 
situated in the switching position III, the occupant can approach the 
desired seating position. The belt retractors 18, 20, 22, 24 thereby 
retract as much belt length of the supporting belts as is released by the 
body movements, but, in the manner of a back stop, they do not 
release any belt. During the movement of the vehicle occupant in the 
switching position III of the switching lever 26, the occupant is hence 
protected form intense accelerations of the vehicle at all times. 

The embodiment represented in Figs. 2a - 2c is primarily based on the 
embodiment described in conjunction with Fig. 1, but differs from that 
of Fig. 1. One end of each supporting belt 17 and 19 is still supported 
on the associated belt retractor 18 or 20, respectively, as described in 
conjunction with Fig. 1. For the sake of simplicity, only one supporting 
belt 17 and only one supporting belt 19 of the entire belt arrangement 
is represented in Figs. 2a - 2c. Instead of a fixed connection with e.g. 
the belt sling 11 of the harness 10 in accordance with Fig.1, each 
supporting belt 17 or 19, respectively, is releasably attached to the belt 
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sling 11 via an associated belt buckle 30 in the embodiment shown in 
Figs. 2a - 2c. Each supporting belt 17 or 19 runs through the belt 
buckle 30 in a looped manner and extends to an additionally arranged 
belt retractor 18a or 20a and is, with its other end, supported on that 
additional belt retractor 18a or 20a. Hence, the harness that supports 
the vehicle occupant is now suspended from at least eight belt 
retractors rather than from at least four belt retractors as in the 
embodiment according to Fig. 1. The additional belt retractors 18a and 
20a are connected to an additional switching device 25a via an 
additional control line 27a. The switching device 25a also has a 
switching lever 26, which can be moved into the positions I - II - III as 
described in conjunction with Fig. 1. 

The embodiment represented in Figs. 2a - 2c functions as follows: 
After putting on the harness 10, the vehicle occupant switches both 
switching devices 25, 25a into the position I. In that position, the 
supporting belts are completely withdrawn from the belt retractors 18, 
18a, 20, 20a, and the vehicle occupant suspended in the harness 
occupies the lowest position as shown in Fig. 2a. In that position and 
provided that the purpose of the vehicle is that one explained in 
conjunction with Fig. 1 , the vehicle occupant is located under the hatch, 
which is provided with the reference number 31, and is therefore 
protected. In order to prepare the harness for use, the switching device 
25 is now switched into the position II with a complete blocking of the 
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belt retractors 18 and 20 that are linked to that switching device 25. 
The supporting belts 17, 19 hence remain entirely withdrawn from the 
belt retractors 18, 20. Now, the second switching device 25a is 
switched into the position III, in which a free belt retraction is enabled. 
In that switching position, the vehicle occupant moves into the 
operating position shown in Fig. 2b, in which the vehicle occupant is 
located under the hatch 31, but has eye contact with e.g. a reflecting 
square or periscope 32. In that the position, the switching device 25a is 
also switched into the position II resulting in a complete blocking of the 
connected belt retractors 18a, 20a. In order to now get to the highest 
position of the vehicle occupant above the hatch as shown in Fig. 2c, 
the switching device 25 is now switched into the position III enabling 
free belt retraction and the vehicle occupant moves to the highest 
position (Fig. 2c). Subsequently, the switching device 25 is also 
switched into the position II, blocking the connected belt retractors. 

If the driver is now located in his highest seating position with the head 
or upper body protruding out of the hatch 31 of the vehicle, and if, in an 
unexpected dangerous situation, he has to rapidly correct or change 
his seating position in order to get to the intermediate operating 
position, in which the control of the vehicle via visual aids 32 is 
possible, it is solely necessary to switch the selector device 25 into the 
position I - free running state - so that the supporting belts 17, 19 are 
immediately released by the belt retractors 18 or 20, respectively. 
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Since the supporting belts 17, 19 are only partly withdrawn because 
the length of belts withdrawn from the additional belt retractors 18a and 
20a is still defined by the memory function of the switching device 25a, 
the harness 10 is merely lowered into the position "under the hatch" 
(Fig. 2b). The switching device 25 can be switched to the position II - 
blocking state - in order to permanently maintain that operating 
position. In the case of another dangerous situation, both switching 
devices 25, 25a can be switched into the position I, in which the lowest 
seating position (Fig. 1a) is occupied automatically. Afterwards, though, 
the operating position "under the hatch" has to be newly adjusted. 

As not represented in further detail, the belt retractors 18 or 20, 
respectively, in the embodiment described in conjunction with Figs. 2a 
- 2c can also be configured in such a way that the corresponding 
memory function is integrated into those safety belt retractors. For that 
reason, each of the safety belt retractors which is subsequently added 
to one of the supporting belts 17, 19, can be configured so as to accept 
both ends of supporting belts 17 or 19 respectively, which run through 
the harness 10 in a looped manner. Each of the two ends of a 
supporting belt can thereby be independently controlled in its state of 
movement via the switching devices 25 or 25a, respectively, that are 
connected independently to each belt retractor. The memory function 
itself, as it is described above, is thereby not changed. Only the 
number of necessary belt retractors is decreased. 
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As not represented either, the parts of the harness 10 that are located 
on the occupant's body can e.g. be integrated into the overalls that are 
to be worn by the occupant. The occupant wearing the overalls 
therefore connects himself to the releasable ends of the supporting 
belts 17 and 19 when he occupies his position in the vehicle. 

The features of the subject matter of these documents, disclosed in the 
above description, in the patent claims and in the drawing, can 
separately or in any combination with each other be essential for the 
implementation of the invention in its various embodiments. 
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